Interactions of pesticides with membrane drug transporters: implications for toxicokinetics and toxicity.
Drug transporters are now recognized as major actors of pharmacokinetics. They are also likely implicated in toxicokinetics and toxicology of environmental pollutants, notably pesticides, to which humans are widely exposed and which are known to exert various deleterious effects toward health. Interactions of pesticides with drug transporters are therefore important to consider. Areas covered: This review provides an overview of the interactions of pesticides with membrane drug transporters, i.e. inhibition of their activity, regulation of their expression, and handling of pesticides. Consequences for toxicokinetics and toxicity of pesticides are additionally summarized and discussed. Expert opinion: Some pesticides belonging to several chemical classes, such as organochlorine, pyrethroid, and organophosphorus pesticides, have been demonstrated to interact with various uptake and efflux drug transporters, including the efflux pump P-glycoprotein (P-gp) and the uptake organic cation transporters (OCTs). This provides proof of the concept that pesticide-transporter relationships merit attention. More extensive and systematic characterization of pesticide-transporter relationships, possibly through the use of in silico methods, is however likely required. In addition, consideration of transporter polymorphisms, pesticide mixture effects, and realistic pesticide concentrations reached in humans may help better define the in vivo relevance of pesticide-transporter interactions in terms of toxicokinetics and toxicity.